Introduction
Reports of Pathologic Conditions in the Literature Clinical Reports in the Literature The object of this paper is to review critically the state of our knowledge of the site of involvement of the peripheral neurons in diabetes mellitus; to this will be added some data and opinions from my own experience with particular reference to the question of neuritis.
REPORTS OF PATHOLOGIC CONDITIONS IN THE LITERATURE
The pathologic reports are scanty and unsatisfactory. They may be roughly divided into those which place the lesion in the spinal cord and those which place it in the peripheral nerves. The last review is by Schweiger,1 who discussed especially changes occurring in the intra-$ medullary sensory roots and posterior columns. Schweiger gathered the case reports of sensory tract and root disease up to 1909.
Because of complicating syphilis and tuberculosis all of these cases, with the exception of two, that of Souques and Marinesco2 and Schweiger's second case * must be discarded. There is no case report for the former, and in the latter all that is said as to examination is "patellar reflexes present, sensation of the legs diminished. The patient died in coma." This evidence is not very convincing. Findlay3 reported pathologic findings after Schweiger, but his patient was also tuberculous with a positive sputum, therefore his case cannot be accepted, for tuberculosis may also cause posterior column degen¬ eration.
*Read
Reports of anterior horn cell degeneration are also found, but none except Marinesco's case in 19014 is free from Complications. This case therefore yields no reliable evidence of primary peripheral neuritis.
Changes in the peripheral nerves have been reported, but of these cases few are free from such complications as infected gangrene, tuber¬ culosis and syphilis. None is reported after the introduction of the Wassermann test.
Summary.-1. We have no reliable pathologic evidence except the reports of Souques and Marinesco, of Schweiger and of Marinesco The clinical findings here are too meager to make these reports of value.
2. There is no pathologic evidence of primary peripheral neuritis.
CLINICAL REPORTS IN THE LITERATURE
The clinical reports are roughly divisible into those describing mononeuritis or polyneuritis, and those describing chronic anterior poliomyelitis. It is noteworthy that, with few exceptions, the findings indicate that the peripheral neurons are affected either in their sensory or motor parts. The cases of so-called mononeuritis are either exclusively sensory or show atrophy or paresis.
(a) Polyneuritis.-In the group of about twenty cases reported as polyneuritis it is remarkable that, with only one exception, the clinical picture is either sensory, objective and subjective, or motor with no objective sensory changes. In both groups pain or neuralgia was present. Buzzard's 5 case alone showed involvement of both sensory and motor fibers. With this exception the reported cases suggest dis¬ ease either of the motor cells and roots or of the sensory roots. They do not indicate involvement beyond the junction of the motor and sensory roots, that is, peripheral neuritis.
The cases of Pitres and Marchand (1917) " Reich,7 Nonne8 and Charcot 9 showed motor involvement, the only sensory disorder being 4. Marinesco, G.: A Case of Diabetic Paraplegia. Read at a meeting of the Neurological Society of Paris, July 4, 1901; Abstr., Neurol. Centralbl., 1901, p. However, there seem to be two groups of cases which, at first sight, simulate polyneuritis : one due to disease of the anterior horn cells or the intramedullary portion of the lower motor neurons and associated with neuralgia, the other due to involvement of the intra¬ medullary sensory tract, as in some forms of tabes. The following case from the service of Dr. Foster Kennedy at Bellevue Hospital is an example of the combination of these.
CASE REPORT
The chief complaint of Mrs. A. L., admitted to Bellevue Hospital Oct. 2, 1920, was inability to walk. Her family and past histories were negative ; alcohol had not been used and there was no syphilis. Two weeks ago the patient was unable to walk on account of pain and stiffness about the ankles. There was no swelling of the joints.
Physical Examination.-The patient did not look ill. The general medical examination was negative. The pupils reacted fairly well to light and in accommodation. The deep reflexes were normal in the upper extremities, absent in the lower. There was no Babinski sign and no ankle clonus. No sensory disorders were noted. On October 5, the patient could not walk as her legs doubled up under her. On the right there was paralysis of the iliopsoas and tibialis anticus. There was complete paralysis of the quadriceps. The patient was 10. Rimbaud, L.: N\ l =e' \ vr i t e d i a b \ l = e ' \ t i q u e , Gaz On January 6 sensory changes were less and of no definite distribution. Muscle sense was normal in the toes. The patient was discharged, unimproved. On June 1 the patient was visited at her home. She had been in bed and had not walked since leaving the hospital. She had been on an ordinary diet. Her cutaneous and muscle sensations were normal. The legs were flexed at the hip and knee. There was contracture of the hamstrings. Flexion of the thigh by the iliopsoas was poorly executed. No extension at the knee was possible. There was marked atrophy of the quadriceps femoris. Movements of the toes and at the ankle were present. The knee and Achilles jerks were absent. There was no Babinski sign. In brief, motor paralysis with atrophy of the quadriceps and weakness of the muscles supplied by the femoral and external popliteal nerves, was present.
Impression.-The condition appeared to be chronic anterior poliomyelitis. The neuralgic pains and sensory changes, irregular at first and absent at the last examination, suggested a transient intramedullary sensory radiculitis.
(b) Mononeuritis.-There are also reports of isolated paralysis (mononeuritis), though these are not numerous. The sciatic cases were, with one exception, all reported in pre-Wassermann days and on that score alone are not entirely trustworthy. The most important group of paralyses are those of the muscles supplied by the crural and obturator nerves. In 1913, Byrnes 15 could find only ten or eleven cases of "crural neuritis." A number of these are reported as "poly¬ neuritis." In the case reports which I have found there have been recorded no objective sensory changes, only neuralgic pains were present. Bruns, 16 (c) Motor Type.-The cases belong rather in the motor group noted in the foregoing than in a group of peripheral neuritides. The motor cases not of "mononeuritic" distribution described as "poly¬ neuritis" also showed a predominance of involvement of the muscles supplied by the crural nerves, as illustrated in the foregoing case report. This leads to the belief that the cases called obturator and crural neuritis are mild forms of a more widely spread paralysis of the legs, incorrectly called "polyneuritis." The earliest manifestation of this condition is "giving way of the legs" owing to slight weakness of the flexors of the thigh and the extensors of the knee. When this becomes aggravated the picture resembles that of neuritis. Indeed, a proximal form of paralysis of the lower extremities does not seem to be an uncommon manifestation of diabetes mellitus and presents the clinical picture of spinal cord involvement and chronic anterior polio¬ myelitis rather than of polyneuritis. Such proximal involvement resembling polyneuritis results from other causes and is of central origin.
(d) Sensory Type.-Sensory disorders of diabetes may be divided into a number of types, each of which represents a greater involvement than its predecessors : first, increased reflexes, then diminished or absent reflexes due to involvement of the afferent part of the arc. A further stage consists of diminution or absence of the sensation of touch. Pain and the temperature are rarely affected. Finally, •deep sensation may be involved, producing pseudotabes. To any of these neuralgia may be added. The cases of pseudotabes prior to 1906, the beginning of the Wassermann era, are better discarded since there is always some doubt as to the presence of an old undetected syphilitic infection. Subsequent to that date very little is to be found. Van Noorden,17 in 1910, said that he had seen only three cases which could be designated pseudotabes. One was alcoholic. He grouped these cases under the general heading of polyneuritis. Hartmann and Schrottenbach,18 in 1912, make no reference to cases subsequent to 1906. They sum up by saying, "The question whether this form of disease be a true peripheral condition is more than doubtful in view of the investigations of Schweiger."
The problem is not an easy one to solve at the present time. That such a condition could arise from intramedullary root degeneration is 17. Van Noorden, Carl: Die Zuckerkrankheit und Ihre Behandlung, Berlin, 1910. 18. Hartmann, Fritz, and Schrottenbach, Heinz : Die Endogen Vergiftungen des Nervensystems, in Lewandowsky: Handbuch der Neurol. 3:1106, 1912. obvious. Whether it really does remains to be decided. Cases which would come under this heading must be, at least, quite free of any evidence of syphilis. The cases described showed a strictly sensory syndrome. They therefore correspond to the notion that the lesion is located in the intramedullary sensory root, whether syphilitic or diabetic or both.
(e) Cranial Palsies.-With the exception of paralysis of the third, fourth, sixth and seventh cranial nerves, paralyses of the cranial nerves are rare, many of them complicated in such a way as to be open to doubt. Such cases as do occur are uncommon. Paralysis of the eye-muscles is of the peripheral type. Paralysis of the facial nerve, of which I have seen three examples, is also peripheral in type. This agrees with the notion of peripheral neuron involvement.
STATISTICS OF PERSONAL RESEARCH
The frequency of involvement of the intramedullary sensory root may be judged by the fact that of about 450 case records examined at the Vanderbilt Clinic 40 per cent, showed abnormal knee reflexes ( Fig. 1) . Many of these had associated neuralgias or paresthesias. This corresponds to the findings of other observers. The abnormal reflexes are, in the vast majority of cases, either the knee or Achilles reflexes. The lumbosacral segments are usually those affected. This corresponds with Bruns' idea that diabetes mellitus usually affects the muscles supplied by the obturator and crural nerves, and with the distribution of the motor forms of paralysis already described. The upper extremities are relatively immune, though atrophies and reflex changes are occasionally found. In contrast to 40 per cent, of nearly 450 cases with abnormal knee jerks, I have found only one case showing muscular atrophy. It would therefore seem that diabetes mellitus commonly produces a strictly sensory disorder, and rarely a motor disorder.
EXPLANATION OF THE SITE OF INVOLVEMENT
What is the reason for the intramedullary involvement which the clinical pictures suggest? The neurilemma sheath stops at the pia. A lesion of the non-neurilemmatized portion of the peripheral neurons within the spinal cord will amply account for the clinical pictures. Such a selective action occurs under certain circumstances in other diseases such as diphtheria, tetanus and syphilis.
CONCLUSIONS
For the present we must rely on the clinical picture. Analysis of the records of others and my own experience in the clinic indicate involvement of the motor cells and roots or of the intramedullary por-tions of the sensory roots and their continuance within the spinal cord. Its analogues, the midbrain, pons and medulla, may be similarly affected.
Both motor and sensory involvement may occur at the same time. Satis¬ factory clinical evidence of primary extramedullary involvement of the peripheral neurons, that is, peripheral neuritis, has not been obtained, either from a review of the clinical and pathologic reports in the literature or from my own experience. Results of testing knee jerks in cases of diabetes mellitus.
DISCUSSION
Dr. Hugh T. Patrick, of Chicago, called attention to these facts : First, in systemic poisoning affecting the peripheral nerves, it is well known that ordinarily the motor neuron is much more vulnerable than the sensory ; second, diabetic patients are especially susceptible to general infections, the ordinary everyday infections. Dr. Patrick believed that in many of the cases in which the patients had painful legs the pain was not due to diabetes but to some infection. In other words, the pains belonged in the broad category of rheumatism.
Dr. Walter M. Kraus, of New York, in answer to Dr. Patrick, regarding the occurrence of pain, said that the time was so short it was impossible to go into detail, but he felt that one should be cautious in certain directions which Dr. Patrick had suggested, and also in other directions, namely, in the assumption that the pain was always peripherally produced. He said that it had been abundantly shown that pain might be centrally produced, and if it could be shown in the future that there was an involvement of the intra¬ medullary portion of the root in diabetes, there was no reason why the pains and paresthesias could not be shown to be due to this involvement of the intra¬ medullary portion of the root. The fact that these pains came and went with treatment indicated that that hypothesis might hold in the future. 141 West Seventy-Fifth Street.
